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(57) Abstract 

A design for a drill bit retention means (30) for retaining a drill bit (10) to a percussive hammer. The drill bit is of the type that 
has a percussive cutting face (13) at one end of the drill bit body (10X and where the retaining means for holding the drill bit (10) to the 
percussive riammer ccrnprises a rinrumfercntial shoulder (17) on the drill (10) spaced from the cutting face (13), and a drill bit retainer (30) 
comprising a generally tubular member whkt is secured to the percussive hammer and which has a flange means (33, 35) that engages 
the shoulder (17) so that the drill bit U able to move away from the percussive hammer whereupon the shoulder (17) engages against the 
flange means (33, 35) to thereby prevent further movement of the drill bit (10) and to hold h with respect to the percussive hammer. The 
invention has the advantage of being able to do away with the rear split ring retaining means used in conventional percussive hammer drill 
bits. This has the advantage of avoiding toss of components down the hole being drilled should there be a breakage, and producing stress 
raisers along the shank of the drill bit 
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FORWARDLY LOCATED BIT RETENTION MEANS 

This invention relates to a bit retention means for downhole drilling, and describes a 
bit retention means which can be used as the primary retaining means, or as an 
additional or secondary retaining means. It also relates to a drill bit for use with the 
retention means. 

The retention means will retain broken bits to prevent a fractured drill bit from 
falling from a hammer into the bottom of the hole being drilled. 

The invention will find application on numerous styles of fluid powered drilling 
hammers. These include air hammers, and hammers driven by drilling muds or 
water. The invention will also be suitable for both direct circulation hammers or 
reverse circulation hammers. 

BACKGROUND OF THE INVENTION 

Drill bits are normally retained within hammers by means of split rings which locate 
within recesses at die rear end of the bit shank. Drill bit bodies typically have a head 
and a rearwards protruding shank. The shank is commonly used to locate the bit in a 
hammer and to transmit torque to rotate the drill bit with the hammer and drill 
string. The drill bit shank is inserted through a drive subassembly, the split rings 
placed within the recesses, which prevent the drill bit from falling through the drive 
subassembly. The split rings are held in place once the drive subassembly and drill 
bit are located within the end of the hammer. This retention method is a commonly 
known rear bit retention means. 

One problem with drill bits in percussive hammers is the fracturing of the shank of a 
drill bit, particularly where it meets the bit head. When this occurs with a rear bit 
retention means the drill bit head is free to fall from the hammer into the hole being 
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drilled. This creates significant problems in retrieving the broken component or 
when having to grind it away before drilling can recommence. 

The location of the conventional rear bit retention system at the rear of the shank 
5 results in a drill bit design that has some weaknesses. It requires the rotational drive 
section to be in the more highly stressed region of the shank which is dose behind 
the bit head and in the same region as the thrust face which is the surface against 
which the end of the hammer applies down load to the drill bit Bit breakage is very 
likely in this region. 

10 

Another problem with the conventional rear bit retention system is that it is located 
within the splined or drive region of the shank, thereby reducing the bearing surface 
area of the drive spline or surface. 

15 Conventional rear bit retention systems also interfere with the placement and 
efficiency of passages for drilling fluids between the bit shank and drive 
subassembly. 

Accordingly, it is the main object of this invention to provide an alternative drill bit 
20 retention means for a percussive hammer. 

It is also an object of this invention to provide a means of retaining a fractured bit 
component which would otherwise fall into the hole being drilled. 

25 It is a further object of this invention to provide a means of locating the rotational 
drive means close to the rear of the bit shank and away from the fracture prone 
junction between the bit head and shank. 

It is another object of this invention to allow the fluid passages between the shank 
30 and the drive subassembly to be more open thereby allowing less restrictive fluid 
flow. 
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It is also an object of the invention to ensure that a bit retaining means is produced 
which minimises the number of components, and simplifies assembly or disassembly 
of the hammer. 

SUMMARY OF THE INVENTION 

In its broadest form, the invention is a bit retention means for retaining a drill bit to a 
percussive hammer where the drill bit has a percussive cutting face at one end of a 
drill bit body, said retention means comprising: 

a circumferential shoulder surface on said drill bit body spaced from said 
cutting face, and 

a drill bit retainer comprising a generally tubular member which is secured to 
said percussive hammer that has a flange means for engaging said shoulder, said 
drill bit being able to move away from said percussive hammer so that said shoulder 
engages against said flange means to thereby prevent further movement of said drill 
bit and to hold it with respect to said percussive hammer. 

Preferably, the drill bit retainer is the primary means of holding the drill bit with 
respect to the hammer. In other words, the drill bit does not need to make use of a 
conventional split ring for retaining the drill bit in the hammer. 

However, drill bits making use of a conventional split ring retention means may also 
be used in conjunction with the above described drill bit retention means. Obviously, 
the bit retention means will act as a secondary or safety bit retaining means should 
some component of the drill bit fail above the retaining means. 

By placing the placing the primary retention means forward of the end of the 
hammer, it enables the drive engagement used to rotate the bit with the hammer to 
be moved to any desired position on the drill bit shank. This will include any desired 
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position along a conventional shank, or any other convenient portion of the drill bit 
head. 

The design of air flow passages is greatly improved by being able to avoid the use of 
5 conventional split ring rear retaining means. The retaining means forward of the end 
of the hammer will enable the use of fluid flow passages that are less restrictive 
which will in turn reduce friction losses. 

The bit retention means described above will prevent the loss of the drill bit head 
10 should there be a fracture somewhere above the retaining means. If this occurs, the 
fractured portion of the drill bit will be prevented from falling away from the 
hammer. 

Preferably, the bit retention means allows the bit head to rotate freely if the fracture 
15 occurs. If the bit stops rotating with respect to the ground, it will stop drilling, and 
thus indicate to the driller that the bit is damaged. 

Preferably, the flange means comprises some form of inwardly directed 
circumferential ledge but may also comprise a series of lugs. The circumferential 

20 shoulder on the drill bit may comprise a radially extending flange with the lower 
edge comprising the shoulder, or a radial recess with the upper edge comprising the 
shoulder. It may also comprise a number of radially extending lugs. The engagement 
of the shoulder with the flange means prevents further forward movement of the 
drill bit with respect to the bit retainer, while allowing the required amount of 

25 movement of the drill bit with respect to the hammer which enables the drill bit to be 
impacted by the piston of the percussive hammer and for the end of the hammer to 
bear against the thrust face of the drill bit 

Preferably, the shoulder comprises a radial flange or ledge located on the drill bit 
30 head with longitudinal slots for air flow across the flange or ledge, and the flange 
means comprises an inwardly directed flange on the drill bit retainer. However, 
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other arrangements may work such as either a plurality of spaced lugs being used on 
the bit retainer or alternatively on the drill bit The main requirement is that the drill 
be should be prevented from freely falling through the bit retainer, or rotating to a 
position that allows the drill bit to fall through the bit retainer. 

Preferably, the drill bit retainer is a tubular design. In one aspect of the invention, the 
drill bit may be provided with a shoulder that comprises an outwardly directed 
flange with a screw thread on the external surface of the flange The bit retainer has 
an inwardly directed flange at its retaining end which likewise has a thread that 
corresponds to the bit shoulder located on the internal surface of the inwardly 
directed flange. This enables the drill bit to be inserted into the drill bit retainer and 
to allow the shoulder to locate past the flange means by rotating the drill bit with 
respect to the drill bit retainer. 

15 The drill bit retainer may be held captive between the drive sub and the end of the 
hammer. The drive subassembly threadably engages into the end of the hammer 
band, and has a shoulder at one end. The drill bit retainer has a radial clamping 
flange that locates between the shoulder and the end of the hammer barrel. In this 
example, before the subassembly is screwed into place in the end of the hammer, the 

20 shank of the drill bit can be inserted into the drive subassembly. As the drive 
subassembly and drill bit combination is able to rotate, with respect to the bit 
retainer, then the threaded portions on the inwardly directed flange bit retainer 
engage the threaded portion on the shoulder of the drill bit to enable the shoulder on 
the drill bit to pass through the forward end of the bit retainer. 

25 

Alternatively, the bit retainer may be threadably engaged to the end of the drive 
subassembly. In this case, the end of the drive subassembly may be provided with a 
thread which matches the thread on the outwardly directed flange so that both the 
inwardly directed flange on the end of die bit retainer passes over both the end of the 
30 drive subassembly and the outwardly directed flange of the drill bit with a second 
internal thread intermediate the two ends of the bit retainer which threadably engage 
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the bit retainer to the drive subassembly. The drive subassembly is then in turn 
threadably engaged into the end of the hammer. 

The drill bit retainer may be split longitudinally into at least two segments to enable 
5 the segments to be brought together in the required position, either side of the drill 
bit and subassembly. A number of different styles of locking means may be used to 
hold the bit retainer components together. The segments of the bit retainer may be 
arranged to locate between the clamping flange of the drive subassembly and the 
hammer barrel. The drive subassembly threadably engages within the end of the 
10 hammer barrel, and clamps the bit retainer in place. The bit retainer may be provided 
with an additional means to hold or key the segments in place. For example, a 
cylindrical outer sleeve may locate over the outer surface of the bit retainer and also 
have a means whereby it can be damped, along with the bit retainer, between the 
drive subassembly and the end of the hammer barrel. 

15 

An alternate means of securing the bit retainer may be to provide a projection on 
each segment of the drill bit retainer that engages in a locking recess on the drive 
subassembly. In one example, the clamping flange on the drill bit retainer, instead of 
having a square edge, may have a surface that angles from the outer edge of the 
20 clamping flange towards the inside surface of the drill bit retainer. In this way, a 
substantially V-shaped projection is formed. The shoulder of the drive subassembly 
may be provided with a corresponding V-shaped recess into which the projection 
locates. When the components are engaged, the interlocking projection and recess 
hold the drill bit retainer segments together. 

25 

As an alternative, or in addition, the ends of the drill bit retainer segments and the 
hammer barrel may be provided with a step portion on the end of the drill bit 
retainer and a circumferential recess on the inside edge of the hammer barrel within 
which the step portion locates. 
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In addition to all of the above, the end of the bit retainer may be provided with an 
outer sleeve portion which extends over a portion of the end of the hammer barrel. 
The use of this arrangement prevents ingress of dirt between the joint surfaces, and 
protects the end of the hammer barrel from significant wear. 

5 

In another aspect of the invention, there is a drill bit and bit retaining means 
comprising: 

a drive subassembly that is threadably engaged into the end of a hammer 
barrel having a centre bore with a drive portion for receiving a drill bit, and having 
10 at least two radially spaced fingers extending from an end of said drive subassembly, 
the end of said fingers having inwardly directed lugs, 

a drill bit having a shank, a drive portion for engaging the corresponding 
drive portion of a drive subassembly, a bit head on one end of said shank, a cutting 
face on said bit head and shoulder means on said bit head comprising radially 
15 spaced and outwardly extending shoulders, said shoulders being radially spaced so 
that said fingers fit between them and so that said drill bit may be inserted into said 
drive subassembly, and 

a bit retainer for location at least over said fingers comprising a generally 
cylindrical sleeve having a plurality of radially spaced lugs at one end and a locking 
20 means at the other, said bit retainer lugs arranged so that they may either line up 
with said fingers to allow insertion of said drill bit into said drive subassembly and 
bit retainer when assembled, and by rotating said bit retainer said lugs of said bit 
retainer can be positioned across the openings between said adjacent fingers and 
locked in place by said locking means so that, if the drill bit fractures so that the drill 
25 bit head is able to rotate, said drill bit lugs will engage either the lugs of the said 
drive subassembly as a first means of retaining said drill bit, or will engage the lugs 
of said bit retainer as a second means for retaining said drill bit to thereby hold said 
drill bit within the assembly of said drive subassembly and bit retainer. 
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The bit retaining means described above may be used either as a primary bit 
retaining means within the end of a hammer, or may be used in conjunction with 
conventional split rings at the end of the drill bit shank. 

5 In addition, the invention provides a means of holding a drill bit within die retaining 
means should there be a fracture between the drill bit head and the shank. It also 
allows the drive portion on the shank to be positioned in any desired position along 
the shank which is preferably towards the rear of the shank. 

10 As will be seen from the above description of this further aspect of the invention, the 
fingers of the drive subassembly and the lugs on the bit retainer are designed so that 
the bit retainer can be rotated to bring its lugs into alignment with the fingers. The 
shoulders on the drill bit are radially spaced and of the required width to enable 
them to slidably locate between the fingers and the lugs on the bit retainer. The drill 

15 bit can then be inserted within this assembly so that the shoulders on the drill bit 
move past the lugs on the fingers of the subassembly and the lugs on the end of the 
bit retainer. The bit retainer can then be rotated so that its lugs are then positioned 
between adjacent fingers thereby preventing the drill bit from freely falling from the 
assembly. In other words, if the shoulders on the drill bit align with the spaces 

20 between the fingers, these shoulders will still abut against the lugs on the end of the 
bit retainer. 

Preferably, the shoulders on the drill bit comprise a pair of steps, the first step that is 
closer to the cutting face of the drill bit having a smaller diameter by comparison to 

25 the second step. The second step is designed to engage the lugs on the end of the 
drive subassembly if the bit breaks, with the second step having an overall diameter 
which is smaller than the opening between the end of the fingers so that the first step 
may then engage the lugs on the drill bit retainer. Obviously, if the drill bit head 
rotates such as when a fracture occurs, the second step on the drill bit will alternate 

30 between engagement with the lugs on the end of the drive subassembly and 
alignment with the openings between the fingers. However, when they are aligned 
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with the openings, the first step will be engaged with the lugs on the end of the drill 
bit retainer. This will ensure that the drill bit is retained within the assembly of the 
drive subassembly and drill bit retainer. 

5 Preferably, the drill bit retainer is held between a flange of the drive subassembly 
and the hammer barrel. This may be best achieved by an inwardly directed flange at 
the end of the drill bit retainer. In addition, indexing lugs may be provided at this 
end of the drill bit retainer which themselves are radially spaced and dimensioned so 
that they may be located between the adjacent fingers on the drive subassembly. 

10 When the indexing lugs are positioned between the fingers, rotation of the drill bit 
retainer, is prevented. Clearly the indexing lugs at the other end are positioned so 
that when the indexing lugs are positioned between the fingers, the lugs at the other 
end are positioned across the openings between adjacent fingers. The bit retainer is 
then damped between the flange of the drive subassembly and the hammer barrel 

15 when the two components are screwed together. Accordingly, the bit retainer is 
locked in place and is unable to rotate with respect to the drive subassembly. 

The bit retainer may be provided with either a stepped portion or an overlapping 
sleeve for engagement with the end of the hammer barrel. 

20 

In addition, all aspects of the invention may be provided with wear indication 
means. These may comprise either one groove or indentation, or a number of 
grooves or indentations of different depths which provide a visual indication as to 
the state of wear to the outer surface and/or the point at which a component should 
25 be discarded. In most cases, the outer surface of the bit retainer would be in contact 
with the outer surface of the hole being drilled, and will therefore be subject to the 
highest rate of wear. Grooves or indentations will provide a ready assessment as to 
the extent of mat wear. 



30 



In addition to retaining the drill bit, the bit retainer may also function as a sealing 
arrangement and air director when it is being used as a reverse circulation hammer. 



WO 9UQ5476 



PCT/AU97/00482 



10 

In the case of a reverse circulation hammer, the return airflow and drilling debris 
returns through the centre of the drill bit hammer and drill string. Accordingly, the 
external surface of the bit retainer may be in contact with the wall of the hole being 
drilled to provide an effective seal to prevent air escaping to the surface between the 
drill rod and hole. One advantage of the bit retainer extending towards the cutting 
face of the drill bit is that the sealing effect likewise extends so that it is very close to 
the end of the hole being drilled. 

In addition, the airflow, as it exits the end of the bit retainer, can be arranged so that 
it is directed towards the cutting face with sufficient velocity to entrain cuttings and 
debris and direct the air towards the exhaust ports in the centre of the drill bit face. In 
addition, the apertures through which the exhaust air flows between the bit retainer 
and the side walls of the drill bit can be sized to produce high velocity air streams for 
the given air flow rate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order to fully understand the invention, preferred embodiments will now be 
described. However, it should be realised that the invention is not to be confined or 
restricted to the precise details of the embodiments described. 

These embodiments are shown in the accompanying drawings in which; 

Fig 1 shows a part cut away perspective view of a first embodiment of a drill bit, drill 

bit retainer and drive subassembly, 

Fig 2 shows a longitudinal cross-sectional view of the drill bit assembly shown in Fig 
1, 

Fig 3 shows a cross-sectional view of Fig 2 at line 3-3, 
Fig 4 is a cross-sectional view of Fig 2 about line 4-4, 

Fig 5 shows a longitudinal cross-section of a drill bit assembly which shows a 
variation to the first embodiment 
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Fig 6 shows an exploded longitudinal cross-section of a drill bit assembly according 
to a second embodiment 

Fig 7 shows an assembled longitudinal cross-section of a drill bit assembly shown in 
Fig6. 

Fig 8 shows a longitudinal cross-sectional view of a drill bit assembly which shows a 
variation to the second embodiment, and 

Figs 9-1 to 9-8 and Figs 10-1 to 10-8 show a third embodiment in which: 
Fig 9-1 is a part sectioned side view of a drill bit 
Fig 9-2 is a cross-sectioned view of Fig 9-1, 
Fig 9-3 is a cross-sectioned view of a drive sub-assembly, 
Fig 9-4 is an end view of Fig 9-3, 
Fig 9-6 is a cross-section of a drill bit retainer, 
Fig 9-6 is an end view of Fig 9-5, 
Fig 9-7 is a part cross-section view of a hammer barrel. 
Fig 9-8 is an end view of a hammer barrel, 

Fig 10-1 is a longitudinal cross-section of a drill bit assembly according to the 

third embodiment, 

Fig 10-2 is a cross-section of Fig 10-1, 

Fig 10-3 and 10-5 show longitudinal cross-section views of the third 
embodiment with the drive sub-assembly partly threaded into the hammer 
barrel with Fig 10-5 showing the drill bit removed from the end of the drive 
sub-assembly and drill bit retainer, 

Fig 10-4 and 10-6 show cross-sectional views of Figl0-3 and 10-5 respectively, 
Fig 10-7 shows a longitudinal cross-sectional view of a drill bit assembly 
according to the third embodiment with a fractured drill bit and 
Fig 10-8 shows a cross-section view of Fig 10-7. 

Fig 1 and Fig 2 shows a drill bit 10 which comprises a shank 11, a drill head bit 12 
having a cutting face 13 (hard cutting inserts not drawn) and a centre conduit 14. 
The drill bit shown in Fig 1 and Fig 2 is for use with a reverse circulation hammer 
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where conduit 14 is to enable the exhaust air and cuttings to return to the surface 
through the centre of the drill bit hammer and drill string. 

The drill bit head 12 is provided with a shoulder which in this embodiment is a series 
5 of spaced flange segments 17 positioned around the full diameter of the drill bit head 
12 with spaces 17a between adjacent flange segments 17. The flange segments 17 are 
spaced from the cutting face 13, and there is a portion of the drill bit head 15 which 
has a constant diameter below the flange segments 17. The shank 11 has a number of 
flat surfaces 16 that are used to rotate the drill bit 10 . 

10 

Fig 2 shows a side cross-sectional view of a drive subassembly 20. The drive 
subassembly 20 has a bore 21 with a number of flat surfaces 23. The shank 11 of the 
drill bit 10 locates within the bore 21 with the flat surfaces 16 and 23 engaging to 
provide a drive coupling between the two components. In this embodiment, the 
15 drive coupling is obtained by use of flat surfaces 16 and 17, but obviously other drive 
Q coupling arrangements, such as splines, may be used. 

The external surface of the drive subassembly 20 has a threaded portion 22 for 
engagement within the end of a hammer barrel 25. There is a radial shoulder 24 at 
20 the forward end of the drive subassembly 20. The forward end 26 of the drive 
subassembly 20 abuts against the flange segments 17 to provide downloaded to the 
drill bit 10 when assembled and operating. 

The drill bit retainer 30 is of a generally tubular form, and is split longitudinally into 
25 two segments 31 and 31 At the forward end of the drill bit retainer 30, there are a 
number of inwardly directed lugs 35 that have a surface 36 that will abut against the 
flange segments 17 of the drill bit 10 when the drill bit moves forward in the drill bit 
retainer 30. 

30 The rear end of the drill bit retainer 30 has a radially clamping flange that comprises 
a shoulder 37 and a stepped portion having a surface 38 that has a smaller diameter 



i 

V. 
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by comparison to the remainder of the drill bit retainer 30. The shoulder 37 on the 
drill bit retainer 30 abuts against the shoulder 24 on the drive subassembly 20. The 
diameter of the internal surface 39 of the radially clamping flange is such that when 
the drill bit retainer segments 31 and 32 are assembled over the drive subassembly 
20, the drive subassembly 20 is able to rotate with respect to the drill bit retainer 30. 

The internal surface of the drill bit retainer segments 31 and 32 have a plurality of 
spaced radially projections 40 that are located forward of the shoulder 37. The 
surface of the drive subassembly 20 between the shoulder 24 and the forward end of 
the sub 26 have a series recesses 41 into which the radial projections 40 of the drill bit 
retainer 30 locate. When in place, the radial projections and recesses 40 and 41 
prevent rotation of the drill bit retainer 30 with respect to the drive subassembly 20. 

A location ring 45 is used to hold the segments 31 and 32 of the drill bit retainer 30 
together. The location ring 45 has a forward sleeve 46 that locates over surface 38 of 
the step portion on die drill bit retainer 30. The sleeve 46 is sufficiently long to ensure 
that the segments 31 and 32 are held together tightly. The location ring 45 has an 
internal radial flange 47 that locates between the end of the drill bit retainer 30 and 
the hammer barrel 25. The location ring 45 has an upper sleeve 48 that extends over 
and around the end of the hammer barrel 25. The hammer barrel 25 may be provided 
with a stepped portion over which the upper sleeve 48 locates. 

The assembly of the various components is reasonably straightforward. The drive 
subassembly 20 is first located over the shank 11 of the drill bit 10. The forward end 
26 of the drive sub assembly 20 abuts against the flange segments 17. The two 
segments 31 and 32 are then located either side of the drive subassembly 20 and the 
drill bit 10, with the radial projections and recesses 40 and 41 engaging. The location 
ring 45 is then placed over the end of the drill bit retainer 30. This assembly is then 
located into the end of a hammer barrel 25 by threadably engaging the drive 
subassembly 20. This is achieved by applying rotational force to the drill bit head 12 
Due to the engagement of the flat surfaces 16 and 23, the drill bit 10 rotates the drive 
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subassembly 20, thereby enabling engagement of the drive subassembly into the end 
of the hammer barrel 25. 



The drill bit 10 is free to slide back and form with respect to the drive subassembly 
5 20. However, when the drill bit 10 is hanging from the end of the hammer barrel 25, 
the flange segments 17 will abut against lugs 35 therefore holding the drill bit 10 
within the end of the hammer barrel 25. In the use position, the forward end 26 of the 
drive subassembly 20 will bear against and provide a download via the flange 
segment 17. 

10 

The embodiment illustrated in Figs 1 to 4 is a reverse circulation hammer. Exhaust 
air from the hammer flows between the shank 11 and the internal surface of the drive 
subassembly 20 and exhausts between surfaces 15 on the drill bit head and the 
internal surface of the drill bit retainer 30. This embodiment is designed to have air 

15 channels which remain in alignment. This is the reason why the drive subassembly 
20 and the drill bit retainer 30 have radial projections and recesses 40 and 41 to 
prevent relative rotation between these components. This enables air passages to 
remain in alignment In addition, the drill bit shank 11 is unable to rotate with 
respect to the drive subassembly 20, and accordingly air channels between the drive 

20 subassembly 20 and shank 11 can be maintained in alignment 

Firstly, the shank 1 1 is provided with air channels 50 which connect with air channels 
51 in the drive subassembly 20. The air channels 50 and 51 align with the spaces 17a 
between the flange segments 17. Further, the spaces between the lugs 35 on the drill 
25 bit retainer 30 align with the spaces 17a between the flange segments 17 and there are 
channels 52 in the drill bit head 12 which align with the spaces between the lugs 35. 
Accordingly, the air channels in the various components are arranged so that they 
can be kept in alignment, thereby providing an open and unobstructed air flow 
passage. 



30 
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Fig 5 shows a minor variation to the first embodiment. In this embodiment the drill 
bit retainer 30 is cylindrical and not split into segments. Accordingly, the location 
ring 45 is not required. The internal surface of the lugs 35 have a screw thread, and 
each of the flange segments 17 have a screw thread on their external surface. The 
5 screw threads on the lugs 35 and flange segments 17 engage and enable the flanged 
segments 17 to move pass the lugs 35 by rotation of die drill bit 10. In order to rotate 
*e combination of the drill bit 10 and drive subassembly 20, the drill bit retainer 30 
is moved rearwardly along the drive subassembly 20 to prevent engagement of the 
radial projections and recesses 40 and 41. This allows the drill bit 10 and drive 
10 subassembly to rotate with respect to the drill bit retainer 30. Once the flange 
segments 17 have passed the lugs 35, then the radial projections and recesses 41 are 
engaged, and the whole assembly is placed into the end of a hammer barrel 25. 

A further embodiment is shown in Figs 6 to 7. A drill bit 10 comprises a shank 11, a 
15 drill head bit 12 having a cutting face 13 and a centre conduit 14. The drill bit shown 
in Figs 6 and 7 is for use with a reverse circulation hammer where conduit 14 is to 
enable the exhaust air and cuttings to return to the surface through the centre of the 
drill bit, hammer and drill string. 

20 The drill bit head 12 is provided with a shoulder 18 which in this embodiment is a 
peripheral flange extending around the full diameter of the drill bit head 12. The 
shoulder 18 is spaced from the cutting face 13, and there is a portion of the drill 15 
which has a constant diameter below the shoulder 18. The drill bit is provided with a 
drive spline 19. 

25 

Figs 6 and 7 show a side cross-sectional view of a drive subassembly 20. The drive 
subassembly 20 has a bore 21 with a spline 19a. The drill bit 10 locates within the 
bore 21 with the splines 19 and 19a engaging to provide a drive coupling between the 
two components. In this embodiment, the drive coupling is obtained by use of 
30 splines, but obviously other drive coupling arrangements, such as the flat surfaces 
used in the first embodiment, may be used. 
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The external surface of the subassembly 20 has a threaded portion 22 for engagement 
within the end of a hammer barrel 25 and also has a locking flange 27. The locking 
flange has a forward surface 26 that abuts against shoulder 18 to apply download to 
5 the drill bit 10. A shoulder on the locking flange 27 has a locking recess 27a formed 
by an angled surface 28 that slopes towards the forward surface 26 from the outer 
edge of the locking flange 27. In addition to the use of an angled surface 28, a step or 
square cross-section recess may also be used. It is clear that a number of cross- 
sectional shapes may be used. 

10 

Figs 6 and 7 show a bit retainer 30. In this embodiment the bit retainer 30 is formed 
from two segments 31 and 32, which when put together, form a generally tubular 
member. The bit retainer 30 has a flange means that comprises ledge member 33 and 
a radial clamping flange 29. The internal diameter of the clamping flange 29, when 

15 the segments 31 and 32 are brought together, enables the drill bit retainer to locate 
over the outer surface of the drive subassembly 20. The internal diameter of the ledge 
member 33 enables it to locate around the peripheral wall 15 between the shoulder 18 
and cutting face 13. Obviously, when the bit retainer segments 31 and 32 are located 
together over the drill bit 10, the shoulder 18 abuts against the ledge member 33 

20 thereby holding the drill bit 10 within the drill bit retainer 30. 

The bit retainer 30 has a locking projection 34 formed by an angled surface 28a. The 
projection 34 is shaped so that it locates snugly within the locking recess 27a on the 
drive subassembly 20. The end of the radial clamping flange 29 opposite to the 
25 locking projection 35 is provided with a stepped portion 42 which is designed to 
locate within a recess 43 of the hammer barrel 25. 

Assembly of this embodiment is simple and straightforward. The drill bit 10 locates 
within the bore 21 of the drive subassembly 20 and the splines 19 and 19a engage. 
30 The drive subassembly 20 may be first partly threaded into the hammer barrel 25. 
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The thread 22 on the drive subassembly 20 engages recess 43 on the hammer barrel 



25. 



In this partly assembled position, the drill bit retaining segments 31 and 32 may be 
5 placed over both the drive subassembly 20 and the drill bit 10 so that the radial 
clamping flange 29 of the bit retainer 30 locates between the end of the hammer 
barrel 25 and the locking flange 27 of the drive subassembly 20. In addition, the 
ledge member 33 locate between the shoulder 18 and cutting face 13 of the drill bit 
10. 

The locking projection 34 of the drill bit retainer segments 31 and 32 can be pushed 
into engagement with the corresponding locking recess 27a of the drive subassembly 
20. 



15 With the drill bit retainer segments 31 and 32 held in place, the drive subassembly 20 
can be screwed fully into the hammer barrel 25 by gripping and turning the drill bit 
head 12 The drive subassembly 20 is screwed tightly into the hammer barrel 25 so 
that the step portion 42 on the bit retainer 30 engages within the recess 43 in the 
hammer barrel 25, whereupon the radial clamping flange 29 is held tightly between 

20 the locking flange 27 of the drive subassembly 20 and the end of the hammer barrel 
25. In this position, the two segments of the drill bit retainer 31 and 32 are unable to 
separate. 

If the shank 11 were to break away from the drill bit head 12, the drill bit head 12 
25 would be retained within the assembly rather than dropping out of the hammer by 
the shoulder 18 abutting against the ledge member 33. 

In one variation of the above embodiment, spline 19 on the drill bit 10 may be located 
more towards the strike end of the shank 11. This moves the stress raiser affect away 
30 from the transition between the shank 11 and the drill bit head 12 which should 
reduce the likelihood of fracture in this region. 



c 
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A further embodiment is illustrated in Fig 8. In this embodiment, the drill bit 10 is 
the same as described above. The drill bit retainer 30 segments 31 and 32 are also 
substantially the same. In mis embodiment, the two drill bit retainer segments 31 and 
5 32 are held together by an outer sleeve 53. The outer sleeve 53 has a flange 54 which 
locates between the end of the drill bit retainer segments 31 and 32 and the end of the 
hammer barrel 25. 

In order to assemble the arrangement shown in Fig 8, the drill bit 10 is first located 
10 within the drive subassembly 20. The two segments 31 and 32 of the drill bit retainer 
30 are brought together either side of these two components so mat the ledge 
members 33 locate between the shoulder 17 and the bit head 12 

The outer sleeve 53 is then slid into position over the drill bit retainer segments 31 
15 and 32. The inner diameter of the outer sleeve 53 allows a sliding fit but holds the 
( two segments 31 and 32 together. The flange 54 of the outer sleeve 53 fits behind the 

end of the drill bit retainer segments 31 and 32. 

The drive subassembly 20 is men screwed into the end of the hammer barrel 25. The 
20 end of the drill bit retainer 30 and the flange 54 locate between the locking flange 27 
of the drive subassembly 20 and the end of the hammer barrel 25 and are thereby 
held firmly in place. The shoulder 18 then works in conjunction with the ledge 
members 33 as described above. 

25 Various external components such as the drill bit retainer 30, or location ring 45, that 
are in contact with the hole being drilled, may be provided with wear indication 
grooves 49 as seen in Fig 2 A number of grooves 49 may be provided of 
progressively different depths which thereby provide a means of monitoring 
progressive wear of the outer surface of these various components. The wear 

30 indication grooves 49 will provide a means of deternuning when a particular 
component has worn to extent where it needs replacing. 
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A third embodiment is shown in Figs 9-1 to 10-8. As shown in Figs 9-1 and 9-2, the 
drill bit 10 comprises a shank 11, a drill bit head 12, a cutting face 13, and a conduit 
14. The drill bit shown in Fig 9-1 is identical to that shown in Fig 6. However, the 
5 drill bit has four discrete shoulders 55 which are radially spaced around the 
peripheral wall 15 as shown in Fig 9-2 Each shoulder 55 comprises a first step 56 
and a second step 57. 

The drive subassembly 20 is similar to that shown in Fig 6, in that it has a bore 21, 
thread 22 and a spline 19a for engaging the spline 19a on the drill bit 10. However, 
the drive subassembly 20 shown in Fig 9-3 has four fingers 60 radially spaced around 
the drive subassembly 20 as shown in Fig 9-4. Each finger 60 comprises a shoulder 
61 at one end and a lug 62 at the other end. 

The width of the shoulders 55 on the drill bit 10, and their spacing, are such that the 
four shoulders 55 will fit between the fingers 60. This enables the drill bit 10 to be 
inserted into the drive subassembly 20 by aligning the shoulders 55 of the openings 
between the fingers 60, and then pushing the drill bit 10 into the drive subassembly 
20. The diameter between two opposite first steps 56 is similar to the internal 
diameter between two adjacent lugs 62 Therefore, the first steps 56 of the shoulder 
55 would be able to rotate within the circumference defined by the inner surface of 
the lugs 62 if the drill bit 10 were free to rotate. 

Figs 9-5 and 9-6 show the bit retainer 30. In this embodiment, the bit retainer 30 
comprises a cylindrical sleeve 65 and has four equally spaced lugs 66 as shown in Fig 
9-6. The locking means 67 comprises a surface 68 and a shoulder 69. Four indexing 
lugs 70 are located on the surface 68. 

The width and radial spacing of the lugs 66 are such that they are able to slide 
through the openings formed between adjacent fingers 60. Therefore, the bit retainer 
30 can be located onto the drive subassembly 20 by aligning the lugs 66 with the 
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openings between the fingers 60 and sliding the lugs 66 past the shoulders 61 and 
between each of the adjacent fingers 60. 

When the lugs 66 are aligned with the openings between the fingers 60, the indexing 
lugs 70 abut against the shoulder 61 formed by each of the fingers 60. Once the bit 
retainer 30 is pushed fully onto the drive subassembly 20 so that the indexing lugs 70 
abut against the shoulders 61 the lugs 66 are forward and clear of the lugs 62 at the 
end of the fingers 60. In this position, the bit retainer 30 is able to be rotated so that 
the indexing lugs 70 line up with and engage into the opening formed between 
adjacent fingers 60. Once the indexing lugs 70 are located within these openings, the 
bit retainer 30 is prevented from rotating. In this position, the surface 68 abuts 
against the shoulder 61. 

By rotating the bit retainer 30, the lugs 66 can be brought into alignment with the 
lugs 62 on the drive subassembly 20. With the bit retainer 30 in this position, the drill 
bit 10 can then be inserted into the drive subassembly 20. The shoulders 55 will pass 
both sets of lugs 62 and 66. 

The above assembly of the drill bit 10, drive subassembly 20 and bit retainer 30 can 
then be located into the end of the hammer barrel 40. This is illustrated in Fig 10-1. 

Once the drill bit 10 is located within the assembly formed between the drive 
subassembly 20 and the bit retainer 30, the drive subassembly 20 can be screwed into 
the end of the hammer barrel 25. Provided that the indexing lugs 70 are located 
within the openings formed between the adjacent fingers 60, then the bit retainer 30 
will be held in place between the shoulder 61 and the end of the hammer barrel 25. 

The process of removing the drill bit 10 is illustrated in Fig 10-5. All that is required 
is to loosen the drive subassembly 20 sufficiently to enable die indexing lugs 70 to be 
disengaged to allow rotation of the bit retainer 30. The bit retainer 30 is rotated until 
the lugs 66 align with the lugs 62 which will then enable the drill bit 10 to be rotated 
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so that the shoulders 55 align with the openings formed between the lugs 62 and 66. 
In this position, the drill bit can be withdrawn from the end of the hammer. 

Fig 10-7 illustrates a common fracture which may occur between the drill bit head 12 
5 and the shank 11 . When the indexing lugs 70 are located in the openings between the 
fingers 60, the lugs 66 are positioned so that they are between the openings formed 
by the fingers 60. In this position, if drill bit 10 breaks, the drill bit head \% which 
will be free to rotate, will be retained either by the first step 56 abutting against lugs 
66, or when the shoulders 55 align with the openings between the fingers 60, then the 
10 second step 57 will abut against the lugs 62 which are positioned across the openings 
between the adjacent fingers 60. In this way, the drill bit head 12 will be prevented 
from falling out of the end of the hammer. 

Again, the above embodiment may vary in accordance with those variations 
15 described for the other embodiments. These variations include changing the position 
/" of the spline 19 on the shank 11, a variation in the abutment between the end of the 

bit retainer 30 and the hammer barrel 25, and the provision of wear indication 
grooves or recesses. 
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The claims defining the invention are as follows: 

1. A drill bit retention means for retaining a drill bit to a percussive hammer 
where the drill bit has a percussive cutting face at one end of a drill bit body, said 
retention means comprising: 

a circumferential shoulder surface on said drill bit body spaced from said 
cutting face, and 

a drill bit retainer comprising a generally tubular member which is secured to 
said percussive hammer that has a flange means for engaging said shoulder, said 
drill bit being able to move away from said percussive hammer so that said shoulder 
engages against said flange means to thereby prevent further movement of said drill 
bit and to hold it with respect to said percussive hammer. 

2. A drill bit retention means according to claim 1 wherein said shoulder 
comprises a circumferential step within said drill bit body. 

3. A drill bit retention means according to claim 1 wherein said shoulder 
comprises a circumferential radial flange. 

4. A drill bit retention means according to claim 1 wherein said shoulder 
comprises a plurality of spaced radial flange segments where the spaces between 
said radial segments provide air flow passages. 

5. A drill bit retention means according to either claim 3 or claim 4 wherein the 
upper surface of said radial flange or radial flange segments comprise the hammer 
thrust face of said drill bit 

6. A drill bit retention means according to any one of the preceding claims 
wherein said flange means of said drill bit retainer comprises an inwardly directed 
circumferential ledge. 
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7. A drill bit retention means according to any one of claims 1 to 5 wherein said 
flange means of said drill bit retainer comprises a plurality of spaced and inwardly 
directed lugs. 

5 8. A drill bit retention means according to claim 7 wherein said spaces between 
said lugs provide air flow passages. 

9. A drill bit retention means according to claim 4 wherein said flange means of 
said drill bit retainer comprises a plurality of spaced lugs where the spaces between 

10 said lugs provide air flow passages where said spaces between said lugs align with 
said spaces between said radial segments. 

10. A drill bit retention means according to any one of the preceding claims 
wherein the means of securing said drill bit retainer to said hammer comprises a 

15 drive subassembly which has an externally threaded portion along a majority of its 
length with a radially projecting shoulder at one end, the drill bit retainer further 
comprising a radial clamping flange projecting inwardly at one end that is clamped 
between the end of said hammer and said shoulder of the drive subassembly, said 
drill bit retainer extending over and beyond the end of said drive subassembly. 

20 

11. A drill bit retention means according to claim 10 based on claims 6 to 9 
wherein the inner radial surface of said drill bit retainer flange means comprises a 
screw thread, and the external radial surface of said drill bit body beyond said 
shoulder towards the rear of said drill bit comprises a screw thread that engages with 

25 the screw thread of said retainer flange thereby enabling assembly of said drill bit 
and drill bit retainer by locating the rear end of said drill bit into the forward end of 
said bit retainer, engaging said screw threads and rotating said drill bit with respect 
to said drill bit retainer until said retainer flange is located forwardly of said 
shoulder. 

30 
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12. A drill bit retainer means according to claim 10 wherein said drill bit retainer 
is split longitudinally into at least two segments, said clamping flange further 
comprising a locking projection on each segment of said drill bit retainer wherein 
said locking projection extends in a direction that is parallel to the longitudinal axis 
of said drill bit retainer and a locking recess in at least said shoulder of the drive 
subassembly into which said locking projections locate to lock said segments in 
place. 

13. A drill bit retainer means according to claim 12 wherein said locking 
projection comprises an angled surface that extends from the outside edge of said 
clamping flange to the inside wall of said drill bit retainer to create a generally 
v-shaped projection with said locking recess comprising a V-shaped recess into 
which said locking projection locates. 

14. A drill bit retention means according to claim 12 wherein said locking 
projections comprise a cylindrical projection spaced from the inside wall of said drill 
bit retainer. 

15. A drill bit retainer means according to claim 12 wherein locking recesses are 
provided in both said shoulder of the drive subassembly and the end of said 
hammer. 

16. A drill bit retention means according to claim 10 wherein said drill bit retainer 
is split longitudinally into at least two segments, and further comprising an outer 
locking ring mat locates between the end of said drill bit retainer and the end of said 
hammer and that extends over at least a portion of the outer surface of said drill bit 
retainer to thereby hold said segments together. 

17. A drill bit retention means according to claim 16 wherein the outside diameter 
of said locking ring is substantially the same as the outside diameter of said drill bit 
retainer with the end of said drill bit retainer comprising a portion of reduced 



W0 98A5476 



PCI7AU97AXM82 



25 

diameter over which said locking ring locates and a radial flange projecting inwardly 
from the inside surface of said locking ring that locates between the end of said 
hammer and the end of said drill bit retainer. 

18. A drill bit retention means according to claim 17 wherein the end of said 
hammer comprises a portion of reduced diameter over which said locking ring 
locates. 

19. A drill bit retention means according to claim 16 wherein said locking ring 
extends over the full length of said drill bit retainer. 

20. A drill bit retention means according to any one of claims 12 to 19 wherein 
each segment of said drill bit retainer has at least one radially directed projection on 
an inside surface that engages within a recess on said drive subassembly which 
prevents rotation of said drill bit retainer with respect to said drive subassembly and 
enables said drill bit retainer to be specifically positioned with respect to said drive 
subassembly. 

21. A drill bit and drill bit retaining means comprising: 

a drive subassembly that is threadably engaged into the end of a hammer 
barrel having a centre bore with a drive portion for receiving a drill bit, and having 
at least two radially spaced fingers extending from an end of said drive subassembly, 
the end of said fingers having inwardly directed lugs, 

a drill bit having a shank, a drive portion for engaging the corresponding 
drive portion of a drive subassembly, a bit head on one end of said shank, a cutting 
face on said bit head and shoulder means on said bit head comprising radially 
spaced and outwardly extending shoulders, said shoulders being radially spaced so 
that said fingers fit between them and so that said drill bit may be inserted into said 
drive subassembly, and 

a drill bit retainer for location at least over said fingers comprising a generally 
cylindrical sleeve having a plurality of radially spaced lugs at one end and a locking 
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means at the other, said drill bit retainer lugs arranged so that they may either line 
up with said fingers to allow insertion of said drill bit into said drive subassembly 
and drill bit retainer when assembled, and by rotating said drill bit retainer said lugs 
of said drill bit retainer can be positioned across the openings between said adjacent 

5 fingers and locked in place by said locking means so that, if the drill bit fractures so 
that the drill bit head is able to rotate, said drill bit lugs will engage either the lugs of 
the said drive subassembly as a first means of retaining said drill bit; or will engage 
the lugs of said drill bit retainer as a second means for retaining said drill bit to 
thereby hold said drill bit within the assembly of said drive subassembly and drill bit 

10 retainer. 

22. A drill bit and drill bit retaining means according 21 wherein said locking 
means comprises a plurality of indexing lugs which are radially spaced so that they 
are able to locate between adjacent fingers on said drive subassembly to thereby 

15 prevent rotation of said drill bit retainer. 

23. A drill bit and drill bit retaining means according to claim 22 wherein said 
drill bit retaining means has a radial flange that locates between a shoulder on said 
drive subassembly and the end of said hammer barrel. 

20 

24. A drill bit and drill bit retaining means according to any one of claims 21 to 23 
wherein each said radially spaced shoulder comprises a pair of steps, where the first 
step, that is closest to the cutting face of said drill bit, has a lower height by 
comparison to the second step, wherein said first step will abut against the lugs of 

25 said drill bit retainer, and said second step will abut against the lugs of said drive 
subassembly. 

25. A drill bit retention means according to any one of the preceding claims 
wherein said hammer is a reverse circulation hammer, and wherein said drill bit 

30 retainer has a diameter that is larger than said hammer barrel such that said drill bit 
retainer acts as an air seal against a hole being drilled. 
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26, A drill hit retention means substantially as described hereinbefore and in 
accordance to and as illustrated in the accompanying drawings. 
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